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56
Both the SPME equilibration time and PDMS-to-water partition coefficient (K PDMS ) are essential parameters 57 for using nd-SPME to derive concentrations of freely dissolved PAHs in water phases. Our preliminary studies
58
showed that the K PDMS bears no significant relation with temperature; however, spiking PAHs into MilliQ water
59
(ultrapure, low ionic strength) led to significant underestimated K PDMS compared with previously reported values 60 (Table S2 ). This might relate to the effect of ionic strength on PDMS-water distribution of HOCs (Jonker and 61 Muijs, 2010 
The K PDMS values were slopes derived from linear fitting of C f against C W (more than four points for each 95 PAH, R 2 >0.97, p>0.05, see Figure S2 ). Standard errors of the measured logK PDMS are as low as 0.01-0.03. The
96
derived K PDMS in our study (both ARW and MilliQ) were listed in indicates robustness and validity using nd-SPME to measure freely dissolved concentrations of PAHs (See Figure   101 S3).
102
Procedures of measuring total dissolved and sediment-attached PAH concentrations
103
Total dissolved concentrations of PAHs in overlying water and porewater were determined in triplicate using 104 solid-phase extraction (SPE) devices with Oasis HLB column (Milford, USA). Briefly, SPE cartridge was 105 conditioned successively with 10 mL DCM, 4 mL methanol, and 1 mL MilliQ water. One liter overlying water 106 and 20 mL porewater were used for HLB concentration. After that, the cartridges were subject to freeze drying for 107 over 72 h to attain complete removal of water. The analytes were eluted three times with 6 mL DCM for each, and 108 the eluents were combined, concentrated, and solvent-exchanged to 1 mL hexane (containing 50 ng m-terphenyl 109 as internal standard) under soft nitrogen gas stream before instrumental analysis. for the extracts were described in our previous study (Liu et al., 2010) . f K OW is the octanol-water partitioning coefficient obtained from Mackay et al. (1992) S -8 
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Figure S1. SPME equilibration kinetics. Vials with 120 mL of ARW spiked at 0.02 mg L -1 PAHs (methanol less than 0.01%, v/v) and one 1-cm SPME fiber was added to each before shaking at 120 rpm. Triplicate vials were sampled at intervals for PAH determination by hexane extraction and GC-MS analysis. As no colloidal phases were were present, freely dissolved concentrations of PAHs in water were determined using SPE devices. 
